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1   Introduction
RAN2 #83bis discussed the RA issues for supporting dual connectivity and made several agreements. In this contribution, we discuss some remaining RA issues:

-
Whether UE-initiated RA procedure should be supported on the SCG?
-
Whether contention-based RA should be supported on the SCG?

-
How to receive the RAR from the SCG? 
-
Whether multiple simultaneous RA procedures should be supported for dual connectivity?
2   Discussion

2.1   UE-initiated RA procedure on the SCG 
In dual connectivity, UE-initiated RA can be used in several different cases.  In the following, we will investigate whether UE-initiated RA is indeed necessary in each case.
·  Case 1: the UE is out of sync on the SCG.
The SeNB can detect if the SCell is out of sync based on the TAT timer. If needed, the SeNB can trigger a RA procedure on an SCell in the SCG. Therefore UE-initiated RA on the SCell is not useful in this case.

· Case 2: the UE is out of sync on the MCG and the SCG.

The UE should firstly initiate a RA procedure on the MCG. After the RA procedure is completed on the MCG, the SeNB could trigger another RA procedure on the SCG like the case 1.  

· Case 3: SR resources are not available in the SCG when UL data for the SCG are arrived.
We think the situation where the UE is without SR resources is one corner case, because only a small amount of UEs need be supported in one SCG and the SR resources shortage problem does not exist. 
· Case 4: SR is failure on SCG when UL data for the SCG are arrived.
When SR failure happened, it is probably that the UE is already out of sync on the SCG. In this case, one simple method is that the UE should report the SR failure event to the MeNB. And then the MeNB can switch the UE to another SeNB with better signalling quality, or the MeNB can also send an indicator about SR failure to the SeNB. After receiving the indicator, the SeNB can schedule the UL grant for the UE if the UE is in-sync, or the SeNB can trigger a RA procedure on the SCG if the UE is out of sync.  
Another option is that the UE performs contention-based RA on the SCG like the legacy mechanism on the PCell, when SR failure happened.  However if contention-based RA is performed, the UE will have to simultaneously monitor the CSS and USS on the SCell during the whole contention-based RA procedure, because RA success is considered only if the UE receives the PDCCH transmission which is addressed to the C-RNTI and contains an UL grant for a new transmission once the RA Msg 3 is transmitted [1]. Therefore it will result in the number of blind decoding and false alarm increasing.  
Currently we can foresee there is not any other scenario which requires the CSS monitoring on the SCell. SI receiving on the SCG can be treated by the dedicated RRC signalling. And the UE only need monitor the paging message on the PCell. For the group power control mechanism with TPC-PUSCH/PUCCH-RNTI, it is not required as discussion in Rel 11 MTA. 
Therefore it is unworthy to support the UE initiated RA procedure on the SCG only due to the SR failure event.
Proposal 1: The UE-initiated RA procedure is not supported on the SCG.

Proposal 2: The UE should report the SR failure event to the MeNB when SR transmission reaches maximum times.

2.2   Contention-based RA procedure on the SCG
Based on the discussion in the section 2.1, the RA procedure on the SCG should be triggered by the SeNB. In addition, for the initial SCell addition case on the SCG, it is most logical that the RA procedure should be triggered by the MeNB/SeNB.  From the eNB point of view, both contention based RA and contention-free RA can be triggered. However the contention-based RA will increase the UE blind decoding number and false alarm Probability. Though contention-free RA also requires CSS monitoring on the SCell based on the legacy RA mechanism, but it is easy to avoid this by some simple solutions because the RA success is considered if ra-PreambleIndex was explicitly signalled and it was not 000000 (i.e., not selected by MAC) [1], which means the UE is at most required to simultaneously monitor the CSS and USS on this SCell during receiving the RAR. The detailed solutions for avoiding CSS monitoring during the contention-free RA procedure on the SCG will be described in the next section. In addition, we believe that there is not the dedicated preamble shortage problem for the SeNB due to a small amount of UEs in the SCG. 
Therefore the eNB should only trigger the contention-free RA if RA procedure is required on the SCG. 
Proposal 3: Contention-based RA is not supported on the SCG.
2.3   RAR receiving for RA procedure on the SCG

In order to avoid increasing the number of blind decoding and false alarm probability in the UE, different solutions for receiving RAR can be considered for contention-free RA. Two simple options are provided below:
Option 1: UE does not monitor USS while monitoring the PDCCH scrambled by RA-RNTI in CSS for RAR.  

For contention-free RA, as shown in the figure 1, the UE only monitors CSS of the SCell before the RAR is successfully received. After its RAR is successfully received, the UE switches to monitor USS on the SCell for data transmission. For avoiding the data loss during RAR receiving, the SeNB may stop scheduling the PDSCH/PUSCH on the SCell for the UE before contention-free RA is successful. Therefore the solution does not bring the negative impact on the data transmission performance. 

Option 2: RAR is scheduled by C-RNTI and sent as a dedicated MAC CE.
In legacy RA mechanism, RAR is scheduled by PDCCH scrambled by RA-RNTI and multiple users’ RARs can be sent together. Instead, with option2, the RAR on the SCG is sent as a dedicated MAC CE and scheduled by PDCCH scrambled by C-RNTI. The SeNB can identify which UE should be replied according to the dedicated preamble, and if this is a preamble transmitting on UE’s SCG, after making sure of these, the eNB generates one dedicated MAC CE for the RAR, which can be multiplexed in any TB as normal data. The procedure is shown in figure 2.

Based on the above description, we can see there is less specification impact for two options as follows:

Specification impact for option 1:

· To standardize the UE does not perform USS monitoring during RAR receiveing procedure for contention-free RA;
Specification impact for option 2:

· To define a dedicated MAC CE similar with TAC MAC CE or RAR for contention-free RA;
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Figure 1: Option 1 for RAR receiving



            
   Figure 2: Option 2 for RAR receiving






Therefore we propose RAN2 to discuss and decide one solution to avoid increasing the number of blind decoding and false alarm probability in the UE. Currently we think the option 1 is simpler.
Proposal 4: To discuss and decide one solution to avoid increasing the number of blind decoding and false alarm probability for contention-free RA on the SCG.
2.4   Multiple simultaneous Random Access procedures in one UE

Generally in the following scenarios, multiple simultaneous RA procedures can be initiated by the network in order to resume the DL/UL transmission on MCG and SCG at an earlier time.
· Inter-MeNB HO with a corresponding  target SCG
· DL/UL data transmission resuming when the UE is out of sync in MCG and SCG 
However, if multiple simultaneous RA procedures are allowed, some special cases need be considered. For example, what should the UE status/behaviour be if the RA procedure on the SCG is completed prior to the RA procedure on the PCell on the MCG or if the RA procedure on the SCG is successful while the RA procedure on the PCell on the MCG is failed? And how should power scaling rules be applied taking the parallel RA transmission into account. Anyway, there seems to be serious complexity and we don't see significant benefits. Therefore we propose to not support multiple simultaneous RA procedures in dual connectivity. 

Proposal 5: Multiple simultaneous RA procedures are not supported in dual connectivity.
In LTE R11, the eNB can avoid multiple simultaneous RA procedures because all SCells are controlled by the same eNB. However in dual connectivity, multiple simultaneous RA procedures are still possible due to the separately control in MeNB and SeNB. Therefore, in order to avoid multiple simultaneous RA procedures, either cooperation should be performed between MeNB and SeNB, or the UE should decide which RA procedure is continued when multiple simultaneous RA procedures are triggered. Compared with the above two solutions, we prefer the UE-controlled solution because multiple simultaneous RA procedures should be still one corner case in dual connectivity as long as the MeNB and SeNB does not intentionally initiate multiple RA procedures.
Proposal 6: It is left as UE implementation to select which RA procedure should be performed when multiple simultaneous RA procedures are triggered.
3   Conclusion
In this contribution, we discuss some remaining RA issues for supporting dual connectivity. We have the following proposals:
Proposal 1: The UE-initiated RA procedure is not supported on the SCG.

Proposal 2: The UE should report the SR failure event to the MeNB when SR transmission reaches maximum times.

Proposal 3: Contention-based RA is not supported on the SCG.

Proposal 4: To discuss and decide one solution to avoid increasing the number of blind decoding and false alarm probability for RA on the SCG.
Proposal 5: Multiple simultaneous RA procedures are not supported in dual connectivity.
Proposal 6: It is left as UE implementation to select which RA procedure should be performed when multiple simultaneous RA procedures are triggered.
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